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Summary  Many  articles  and  anatomy  textbooks  accurately  describe  the  anatomy  and  anatom-
ical variations  of  the  marginal  mandibular  branch  of  the  facial  nerve  (VII).  This  is  not,  however,
true for  the  cervical  branch,  damage  to  which  results  in  paralysis  of  the  platysma  and,  because
of its  insertions  at  the  lower  lip  and  labial  commissure,  in  disﬁgurement,  especially  when  smil-Surgery;
Morbidity;
Transcervical
approach
ing. This  may  be  mistaken  for  paralysis  of  the  marginal  mandibular  branch  of  the  facial  nerve.
Precise anatomical  description  of  the  cervical  branch  of  the  facial  nerve  allows  certain  technical
safeguards to  be  determined  which,  if  adhered  to,  should  reduce  the  risk  of  injury,  especially
during surgical  excision  of  the  submandibular  gland  on  a  transcervical  approach.
© 2013  Elsevier  Masson  SAS.  All  rights  reserved.
t
t
m
b
o
sIntroduction
Many  articles  and  anatomy  textbooks  accurately  describe
the  anatomy  and  anatomical  variations  of  the  marginal
mandibular  branch  of  the  facial  nerve  (VII).  This  is  not,  how-
ever,  true  for  the  cervical  branch,  damage  to  which  results  in
paralysis  of  the  platysma  and,  because  of  its  insertions  at  the
lower  lip  and  labial  commissure,  in  disﬁgurement,  especially
when  smiling,  (Fig.  1)  [1].  This  is  often  mistaken  for  paralysis
of  the  marginal  mandibular  branch  of  the  facial  nerve.  The
present  study  sought  to  specify  cervical  branch  anatomy,
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http://dx.doi.org/10.1016/j.anorl.2013.04.003hereby  determining  the  technical  safeguards  to  be  adhered
o  so  as  to  avoid  injury  during  surgical  resection  of  the  sub-
andibular  gland  using  a  transcervical  approach.  It  is  to
e  noted  that  this  technique  applies  only  in  benign  pathol-
gy  of  the  submandibular  gland  (submandibular  sialadenitis,
ubmandibular  pleomorphic  adenoma).
echnique
natomypproaching  the  submandibular  gland  involves  dissecting  the
nfero-lateral  wall  of  the  submandibular  space.  From  out-
ard  to  inward,  the  wall  comprises  [2]:
served.
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Figure  1  Platysma  muscle  insertion  in  the  labial  commissure
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Figure  2  Extra-parotid  trajectory  of  cervical  branch  of  the
facial  nerve.  1:  cervical  branch  of  the  facial  nerve;  2:  mandibu-
lar branch  of  the  facial  nerve;  FV:  facial  vein;  FA:  facial  artery;
SMG: submandibular  gland;  HB:  hyoid  bone;  TNP:  terminal  nerve
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it  always  lies  lateral  to  the  superﬁcial  cervical  aponeurosis
and  hyoid  bone  and  deep  to  the  platysma  muscle;  the  ter-
minal  branches  thus  always  lie  on  the  medial  aspect  of  the
platysma  (Fig.  3).  The  cervical  branch  of  the  facial  nerve
Figure  3  Composition  of  infero-lateral  wall  of  the  submandi-
bular  space.  1:  skin;  2:  external  fatty  layer;  3:  SMAS  with  thend lower  lip.  DAO:  depressor  anguli  oris;  DLI:  depressor  labii
nferioris;  OO:  orbicularis  oris;  P:  platysma;  R:  risorius.
 skin;
 subcutaneous  tissue;
 the  superﬁcial  layer  of  the  cervical  fascia,  which  is
attached  superiorly  to  the  mandible,  inferiorly  to  the
hyoid  bone  and  posteriorly  to  the  stylohyoid  ligament.
Moving  inward,  the  subcutaneous  tissue  comprises:
 an  external  layer  rich  in  fat;
 the  superﬁcial  musculo-aponeurotic  system  (SMAS)  [3],
corresponding  to  the  superﬁcial  fascia  which  contains  the
platysma;
 an  internal  fatty  layer.
Within  the  thickness  of  the  fascia  lie  the  submental
rtery,  anterior  jugular  vein  tributaries,  facial  lymph  vessels
onnecting  to  the  deep  periglandular  lymph  nodes,  cervical
ranch  of  the  facial  nerve  and  the  sensory  branches  of  the
ransverse  cervical  and  great  auricular  nerves  of  the  super-
cial  cervical  plexus,  which  connect  to  the  second  cervical
oot.
Cervical  branch  anatomy  was  precisely  described  by
iarah  et  al.  [4],  based  on  110  formaldehyde-ﬁxed  cadaver
issections,  performed  with  the  mouth  closed  and  slight
ervical  rotation  contralateral  to  the  dissection,  so  as
o  reproduce  the  position  applied  in  surgical  approaches
o  the  submandibular  gland.  The  cervical  and  marginal
andibular  branches  of  the  facial  nerve  emerge  at  the
nterior-inferior  part  of  the  inferior  pole  of  the  parotid
land  and  diverge  at  a  highly  variable  distance  from  the
arotid,  although  they  are  systematically  separate  before
rossing  the  mandibular  angle.  The  cervical  branch  is  always
osterior  to  the  marginal  mandibular  branch  and  in  80%  of
ases  comprises  a  single  branch  at  a  mean  0.83  cm  (range,
.2  to  1.4)  from  the  gonion;  the  precise  distance  needs
o  be  determined.  It  then  runs  along  the  superﬁcial  part
f  the  posterior  edge  of  the  submandibular  gland,  follows
n  oblique  inward  trajectory  and  meets  the  greater  cornu
f  the  hyoid  bone,  running  along  its  superior  edge  to  the
ody,  where  it  divides  into  numerous  very  ﬁne  sub-branches
s
f
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slexus of  cervical  branch  of  the  facial  nerve.  Box:  mean  distance
etween  gonion  (mandibular  angle)  and  cervical  branch  of  the
acial nerve.
neural  plexus)  penetrating  the  platysma  muscle  (Fig.  2).  If
here  is  no  cervico-facial  deformity,  the  greater  cornu  of  the
yoid  bone  lies  on  a  vertical  through  the  gonion  at  a  mean
0  mm  below  the  mandibular  angle,  and  the  body  lies  on  a
ertical  through  the  ﬁrst  premolar  at  a  mean  40  mm  under
he  inferior  edge  of  the  mandible  [4,5].  In  20%  of  cases,
he  cervical  branch  is  double,  with  two  branches  running
ogether  then  separating  at  the  postero-superior  part  of
he  submandibular  gland,  both  following  the  trajectory
escribed  above.  Whatever  the  form  of  the  cervical  branch,uperﬁcial  fascia  which  contains  the  platysma  lies;  4:  internal
atty layer;  V:  anterior  jugular  vein  tributaries;  A:  submental
rtery  branches;  CB:  cervical  branch  of  the  facial  nerve;  SLCF:
uperﬁcial  layer  of  cervical  fascia.
An  original  submandibular  approach  technique  
Figure  4  Danger  zones  for  the  mandibular  and  cervical
branches  of  the  facial  nerve.  O:  danger  zone  for  both  branches;
+: danger  zone  for  marginal  mandibular  branch;  /:  danger  zone
for cervical  branch.  H3:  site  of  incision  posteriorly,  3  cm  from
gonion;  H4:  site  of  incision  anteriorly,  4  cm  from  a  vertical  line
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cpassing  through  the  ﬁrst  premolar  (PM1).  HB:  hyoid  bone;  M:
mandible.
anastomoses  with  two  sensory  nerves,  the  great  auricular
and  the  transverse  cervical,  which  are  both  branches  of  the
superﬁcial  cervical  plexus  arising  from  the  second  cervical
root.  The  great  auricular  anastomosis  is  very  high,  at  the
intra-parotid  part  of  the  cervical  branch  of  the  facial  nerve,
while  the  transverse  cervical  anastomosis  lies  at  the  distal
extremity  of  the  greater  cornu  of  the  hyoid  bone.  After  this
second  anastomosis,  the  cervical  branch  of  the  facial  nerve
has  a  greater  diameter,  making  it  easier  to  identify.
Technical  safeguards
Certain  technical  safeguards  to  reduce  risk  of  injury  to  the
cervical  branch  of  the  facial  nerve  follow  from  the  above
anatomic  facts.
Firstly,  the  position  of  the  neck:
•  extension  is  not  mandatory  and,  if  applied,  should  be
moderate;
•  slight  rotation  (<  30◦)  contralateral  to  the  operated  side
facilitates  submandibular  access  without  altering  the
position  of  the  cervical  branch  of  the  facial  nerve  with
respect  to  the  landmarks  detailed  above.
Incision  should  be  oblique,  forward  and  downward,
starting  posteriorly  30  mm  below  the  gonion  and  ending
anteriorly  40  mm  below  the  inferior  edge  of  the  mandible,
at  ﬁrst  premolar  level,  so  as  to  avoid  potential  danger  zones
containing  the  marginal  mandibular  and  cervical  branches
of  the  facial  nerve  (Fig.  4).  In  practice,  incision  should  be  at
the  inferior  edge  of  the  hyoid  bone,  which  is  easily  palpable,
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nd,  depending  on  the  individual  patient,  should  be  made
n  a  skin  crease  of  the  neck.
The  three  planes  constituting  the  infero-lateral  wall  of
he  submandibular  space  are  successively  incised  using  a
old-blade  scalpel.  The  platysma  muscle  is  fully  sectioned
s  well  as  the  superﬁcial  cervical  aponeurosis,  following
he  skin  trace.  Bipolar  rather  than  monopolar  coagulation
hould  be  used.  The  platysma  muscle  must  not  be  dissected
r  detached  from  the  superﬁcial  cervical  aponeurosis.  The
osterior  part  of  the  muscle  may  be  spared,  minimizing  the
isk  of  cervical  branch  lesion  without  in  any  way  hamper-
ng  the  approach  to  the  submandibular  space.  Once  incised
nd  released  from  the  superﬁcial  part  of  the  submandibular
land,  the  superﬁcial  cervical  aponeurosis  and  platysma
uscle  may  be  retracted  as  a  single  piece  using  Farabeuf
etractors  at  the  posterior  and  anterior  extremities  of  the
ncision.  The  posterior  retractor  pulls  the  posterior  edge
f  the  muscle  upward  and  backward,  enabling  the  cervi-
al  branch  of  the  facial  nerve  also  to  be  shifted  upward
nd  back.  It  is  thus  unnecessary  to  locate  the  trunk  and
ranches  of  the  cervical  branch,  as  with  this  technique  they
re  never  exposed  or  visible;  this  avoids  any  risk  of  injuring
he  nerve  or  its  branches,  including  the  ﬁne  plexus  nerves
t  the  extremity  [1,4].
The  submandibular  gland  can  then  be  dissected.  Con-
erving  the  facial  vessels  by  bipolar  coagulation  or  selective
igature  of  branches  feeding  the  gland  optimizes  protection
f  the  cervical  branch  of  the  facial  nerve.  This  technique
lso  protects  the  entire  mandibular  branch,  none  of  which
s  visible  during  dissection.  It  is  in  fact  one  of  the  three  tech-
iques  recommended  for  sparing  the  mandibular  branch,
long  with  [6]:
 speciﬁc  identiﬁcation  of  the  branch  from  its  emergence
from  the  parotid  gland,  dissecting  the  main  branch  and
any  sub-branches  —  a  technique  that  will  not  be  detailed
here;
 ligature  of  the  facial  vein,  which  is  pulled  upward  by  the
ligature,  carrying  the  mandibular  branch  upward  above
the  inferior  edge  of  the  mandible  and  thus  out  of  the
submandibular  space.
After  excision  of  the  submandibular  gland,  the  platysma
hould  be  painstakingly  sutured  edge-to-edge,  using  slow-
esorption  suture  [6].  This  is  an  important  step  to  minimize
uscle  healing  time  and  the  duration  of  impaired  contrac-
ion  force.
iscussion
s  early  as  1964,  De  Sousa  [7]  demonstrated  electromyo-
raphically  the  importance  of  platysma  muscle  contraction
n  lowering  the  labial  commissure  and  lower  lip.  The
latysma  muscle  is  involved  along  with  the  depressor  anguli
ris  (DAO)  muscle  in  the  balance  between  elevating  and
epressing  forces  acting  on  the  labial  commissure.  It  also
ontributes  with  the  depressor  labii  inferioris  (DLI)  to  low-
ring  the  lower  lip,  both  being  innervated  by  the  marginal
andibular  branch  of  the  facial  nerve.  Contraction  of  these
hree  muscles  lowers  the  labial  commissure  downward  and
utward  and  depresses  the  lower  lip.  These  combined
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ovements,  speciﬁc  to  humans,  underlie  the  expression  of
adness,  disgust  and  bitterness  and  also,  in  forced  smiling,
he  exposure  of  the  entire  upper  and  lower  dental  arcades
s  far  as  the  canines  [8].  Facial  nerve  cervical  branch  lesions
nduce  asymmetry  in  these  combined  movements  due  to
educed  counterbalancing  of  the  labial  commissure  eleva-
ors  on  the  affected  side,  causing  a  disﬁgurement  that  is
ften  mistaken  for  a  marginal  mandibular  branch  lesion.
n  most  cases,  partial  sectioning  of  the  cervical  branch  or
ub-branches  is  performed  in  the  posterior  part  of  the  sub-
andibular  gland  and/or  above  the  extremity  of  the  greater
ornu  of  the  hyoid  bone  [4].  In  case  of  motor  deﬁcit  fol-
owing  a  submandibular  approach,  it  is  therefore  important
o  differentiate  mandibular  from  cervical  branch  involve-
ent.  The  patient  should  be  asked  to  contract  the  platysma
uscles,  which,  in  slim  patients,  allows  visualization  of
symmetry  or  lack  of  platysma  ﬁber  contraction  just  under
he  skin  on  the  affected  side;  in  patients  with  too  much
ubcutaneous  adipose  tissue,  palpation  will  be  required,
inching  the  postero-inferior  part  of  the  platysma  muscle
etween  thumb  and  index  ﬁnger  to  check  for  contraction.
Impaired  platysma  contraction  on  the  operated  side  is
ommon,  due  to  the  sectioning  of  the  muscle  [9]:  such  asym-
etry  is  found  in  35—40%  of  cases  [10];  it  is  transitory,  and
enerally  resolves  within  a  month  of  surgery.  It  is  therefore
mportant  to  follow  patients  up,  between  the  4th  and  6th
ostoperative  week.
onclusion
he  anatomy  of  the  cervical  branch  of  the  facial  nerve  is
ften  poorly  understood.  Injury,  however,  has  considerable
sthetic  impact,  which  is  sometimes  mistakenly  attributed
o  marginal  mandibular  branch  lesion.  By  respecting  a  few
imple  technical  points  during  the  approach  to  the  subman-
ibular  gland,  the  nerve  can  easily  be  spared.
[C.A.  Righini  et  al.
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